Kinetics of extracellular nitroxide radical and glutamate levels in the hippocampus of conscious rats: cautionary note to the application of nitroxide radical on clinical arena.
Recently, novel applications of the nitroxide radicals have been proposed as antioxidant and anti-cancer agents. In view of the significance of nitroxide radical as a potential pharmaceutical agent for various applications in biological systems, it will be important to investigate further whether nitroxide radicals have a neurotoxicity or not. Blood-brain barrier permeable nitroxide radical, 3-methoxycarbonyl-2,2,5,5-tetramethylpyrrolidine-1-oxyl (PCAM; five-membered ring nitroxide radical) would provide us more important information to explore the neuronal excitotoxicity of nitroxide radicals on the central nervous system. Every rat injected with PCAM showed limbic seizure with secondary generalization. PCAM administration resulted in neuronal cell loss in CA1 area, which is closely associated with the neurotoxicity of endogenous glutamate and nitroxide itself. More detailed studies on their possible toxicity of nitroxide radicals will be needed before the prospect of moving nitroxide from the experimental to the clinical arena when nitroxide radicals would be used for CNS disease in future.